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(57) [Abstract] 

[Problem] Offer of poly trirrethylene terephthalate ultra 
fine rmltifilament and its production method which are 
superior in useful , the ease of dyeing, fastness and 
wear resistance as artificial leather and one for sueding 
knit or woven fabric. 

[Means of Solution] As acidic component to consist o 
f polyester polymer which trirrethylene glycol 80 
mole% or greater iscontained making use of 
terephthalic acid, as glycol component, intrinsic 
viscosity [ ] poly trimethylene terephthalate ultrafine 
multifilament of 0.4 to 0.80 and single filament 
fineness 0.2 denier or less. 
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[Qaim(s)] 

[Qaim 1 ] As acidic component to consist of polyester 
polymer which trimethylene glycol 80 mole% or 
greater iscontained making use of terephthalic acid, as 
glycol corrponent, intrinsic viscosity [ ]poly 
trimethylene terephthalate ultrafine nultifilament of 0.4 
to 0.8 and single filament fineness 0.2 denier or less. 

[Qaim 2] As acidic component when polyester polym 
er which trimethylene glycol 80 mole% or greater is 
contained themelt spinning is done making use of 
terephthalic acid, as glycol component, production 
method of thepoly trimethylene terephthalate ultrafine 
multifilament which designates that intrinsic viscosity 
[ ] above number of holes 100 hole, spinning 
itdoes from spinneret hole of hole diameter 0.2 mm 
diameter or less making use of polyester polymer of 0.4 
to 0.8,the quench does atmospheric temperature of 
spinneret directly below 1 cm in 1 00 °C or below and 
yarn-spinning itdoes as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is so 
mething regarding poly trimethylene terephthalate 
ultrafine nultifilament for artificial leather , sueding knit 
or woven fabric which issuperior in ease of dyeing 
and wear resistance. 



[0 00 2] 



[0002] 



[Prior Art] Until recently, artificial leather and sueding 
knit or woven fabric are utilized widely as thematerial 
and clothing for furniture, single filament fineness 
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ultrafine rnultifilament of 03 denier or less is used for 
these, artificial leather and thesueding knit or woven 
fabric , mainly, (Such as Japan Unexamined Patent 
Publication Showa 55 -80582 disclosure ). As material 
of ultrafine multifilament, nylon 6 or nylon 66 or 
other polyanide and polyethylene terephthalate or 
other polyester are used for the cornnon . But, when 
as for ultrafine multifilament which consists of 
polyanide, weather resistance isbad from characteristic 
of this material peculiar, 5 year to 10 year and long 
termusecontinues to do material and clothing product 
yellowing it does, there is aor other deficiency which 
color fading is done. 

[0003] On one hand, ultrafine multifilament which con 
sists of polyethylene terephthalate although 
itpossesses weather resistance which is superior, is a 
deficiency that is inferior tothe wear resistance. When 
long term use it continues to do artificial leather and 
sueding krrit fabric which usethe ultrafine multifilament 
which consists of namely, polyethylene terephthalate, 
wear resistance becomes problem When you use for 
one for for example chair pasting, ultrafine 
multifilament of the armrest section cutting off, it falls 
off, so-called " shininess " and there is adeficiency 
which becomes "jal ^"conditioa Urisproblemis 
thought for sake of modulus of ultrafine multifilament 
whichconsists of polyethylene terephthalate is too 
high. 

[0004] Furthermore, being in common to polyanide a 
nd polyethylene terephthalate, as for theultrafine 
multifilament which consists of these, detail of single 
filament fineness there was a deficiencythat color 
development is inferior to reasoa When namely, 
single filament fineness becomes 03 denier or less, 
diffuse reflectance of light happens insidethe single 
fiber and color development becomes bad Because of 
this, with conventional dyeing fact that sufficient 
color development is notacquired is present state. 

[0005] Therefore, appearance of ultrafine rnultifilarnent 
where ease of dyeing , fastness and thewear resistance 
are improved was strongly sought. On one hand, 
ultrafine yarn which consists of polypropylene 
terephthalate is proposed to the Japan Unexamined 
Patent Publication Hei 8 -2321 17 disclosure. But, as 
for said ultrafine yam because inherent viscosity quite 
is high, there is adifficulty which is lacking in ease of 
dyeing . In addition, according to examination of 
these inventors, with this highinherent viscosity, when 
it tries to obtain ultrafine multifilament under 0.20 
denier, spinning prorjertybecame quite deficiency and 
stable production was impossible in industrially. 
Furthermore, it was something where also dyeing 
behavior of theultrafine multifilament which is acquired 
is inferior to ease of dyeing. 



[0006] 



[0006] 
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[Problems to be Solved by the Invention] Ultrafine mil 
tifilamsnt for artificial leather and suedingknitor 
woven fabric to which this invention improves 
theabove-menti oned conventional nylon and 
deficiency of polyethylene terephthalate or other 
ultrafine miltifilamenl, is superior in the ease of dyeing , 
fastness and wear resistance, it is something which 
designates that and stable production method are 
offered as object. 

[0007] 

[Means to Solve the Problems] As for these inventors, i 
n order that conventional above-mentioned deficiency 
issol ved, as for result of repeating diligent 
investigation, you discovered thefact that ultrafine 
rnultifilament for artificial leather and suedingknitor 
woven fabric which are superior inthe ease of dyeing , 
fastness and wear resistance by making specific 
ultrafine multifilament whichconsists of specific 
polyester polymer, is acquired, forming this invention 
reachedthe point of. 

[0008] Namely, this invention is below-mentioned sort. 
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1 ) as acidic component to consist of polyester polymer 
which tri methylene glycol the80 mole% or greater is 
contained making use of terephthalic acid, as glycol 
component, intrinsic viscosity [ ] the poly 
trimethylene terephthalate ultrafine miltifilamenl of 0.4 
to 0.8 and single filament fineness 0.2 denier or less. 

[0009] 2) as acidic component when polyester polyme 
r which trimethylene glycol 80 mole% or greater 
iscontained melt spinning is done making use of 
terephthalic acid, as glycol component, theproduction 
method of poly trimethylene terephthalate ultrafine 
mitifilament which designates that intrinsic viscosity 
[ ] above number of holes 100 k>le,the spinning it 
does fromspinneret hole of hole diameter 0.2 mm 
diameter or less making use of polyester polymerof 0.4 
to 0.8, quench does atmospheric temperature of 
spinneret directly below 1 cm in 100 °C or below 
andthe yarn-spinning it does as feature. 

[0010] You detail below, concerning this invention 
As for ultrafine multifilament of this invention, it is 
necessary as glycol component to be apoly 
trimethylene terephthalate which consists of fact that 80 
mole% or greater it contains trirnethylene glycol. 
Regarding to this invention, 1,3 -propanediol , 1,2 - 
propanediol ,1,1 -propanediol and 2,2- 
propanediolor, it is chosen from midst of these blend, 
as trimethylene glycol, but the 1,3 -propanediol 
especially is desirable from viewpoint of stability. As 
for content of trimethylene glycol, it is necessary to be 
a 80 mole% or greater of the glycol component. Under 
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80 mole%, ease of dyeing and wear resistance and 
dye fastness etc decrease,the object of this invention 
is not achieved It is a preferably anda90mole%or 
greater. 

[001 1] In range which does not impair effect of accordi 
ng to need and the this invention, ethyleneglycol , 1, 
4 -butanediol , 1 ,6 -hexanediol and polyoxyalkylene 
glycol or other glycol component are good to thepoly 
trinrethylene terephthalate which is used for this 
invention, being copolymerized isophthalic acid , the 
succinic acid , adipic acid and 2,6 - 
naphthalenedicarboxylic acid etc and, as glycol 
component as acid component. In addition, 
according to need various additive , or it is good 
copolymerizingnixing for example matting agent , 
heat stabilizer , flame retardant , antistatic agent and 
foam inhibitor etc. 

[0012] You can polymerize poly trimethyiene terephtha 
late which is used for this invention, with the known 
method . As for ultrafine multifilament of this 
invention, it is necessary for intrinsic viscosity [ ] of 
the poly trimethyiene terephthalate to be 0.4 to 0.8. 
When intrinsic viscosity [ ] exceeds 0.8, as 
mentioned later, stabilizing the ultrafine nultifilament, 
it is not possible to produce. In addition, it becomes 
something where also dyeing behavior is inferior. 
When it is under 0.4, as mechanical property such as 
strength of ultrafine multifilamentdecreases, it becomes 
something where wear resistance is inferior. Desirable 
intrinsic viscosity [ ] is 0.45 to 0.75. 

[0013] As for ultrafine nultifilament of this invention, i 
t is necessary for single filament fineness to be the0.2 
denier or less. When single filament fineness exceeds 
0.2 denier, quality of surface is bad whenyouuse for 
artificial leather and sueding knit or woven fabric, in 
addition also texturebecomes defect. As for single 
filament fineness, when it is small, as for texture of 
theartificial leather and sueding knit or woven fabric it 
becomes good, but with present technology level,as 
for being acquired with direct spinning method 
approximately 0.05 denier is lower limit. Desirable 
single filament fineness is 0.05 to 0. 1 5 denier in order 
to obtain production and the good product texture 
which it stabilizes. 

[00 14] Next, stabilizing ultrafine nultifilament of this i 
nvention, you explain concerning theproduction 
method which it offers. As acid component when 
polyester polymer which trimethyiene glycol 80 mole% 
or greater is contained themelt spinning is done 
making use of terephthalic acid, as glycol component, 
intrinsic viscosity [ ] abovethe number of holes 100 
hole, spinning it does production method of this 
invention, fromspirmeret hole ofthe hole diameter 0.2 
mm diameter or less making use of polyester polymer of 
0.4 to 0.8, it is a production method of thepoly 
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tri methylene terephthalate ultrafine nuJtifilament which 
designates that yarn-spinning it does as feature with 
theatrrospheric tenperature of spinneret directly below 
1 cm as 100 °C or below. 

[00 1 5] In production method of this invention, as for i 
ntrinsic viscosity [ ]of poly trimethylene 
terephthalate it isinportant to be a 0.4 to 0.8. When 
intrinsic viscosity [ ] exceeds 0.8, how making 
spinning tenperature high, melt viscositystabilizing 
ultrafine multifilament of single filament fineness 0.2 
denier or less, cannot be high, produce. When 
intrinsic viscosity is under 0.4, adopting method 
which spinneret directly belowthe quench is done, 
polymer after spinning becomes nonuniform in 
thedroplet, phenomenon (dripping) where uniform 
fiber is not acquired happens, yarn-spinningwhich is 
stabilized becomes difficult. Desirable intrinsic 
viscosity [ ] is 0.45 to 0.75. 

[00 1 6] With production method of this invention, abo 
ve number of holes 100 hole, spinning it isnecessary 
fromspinneret hole of hole diameter 0.2 mm diameter 
or less to do. When number of holes it is little in 
comparison with 1 00 hole , polymer 
decorrpositioninside spinning machine occurs. In 
addition, when nurnber of holes becomes too many, 
surface area which holeoccupies becomes large, 
residence time of polymer is long attendant uponthis or, 
residence time differs largely furthermore depending 
upon thehole. Therefore number of holes below 1000 
hole is desirable. It is a more preferably 300 to 500 
hole. 

[001 7] When hole diameter it is large in comparison wi 
th 0.2 rrm diameter , howquenchdoing spinneret 
directly below, dripping is not cancelled and yarn- 
spinning which isstabilized becomes difficult. Being 
small, you are not concerned, hole diameter, but 
present spinneret production technology and when 
plugging etc of hole due to foreign matter are inserted 
inconsideration 0.02 rrm diameter is lower limit. 
Desirable hole diameter is 0.05 to 0. 1 5 rrm diameter, is 
particularly preferably 0.08 to 0.1 2 mm diameter. 

[0018] With production method of this invention, arm 
ospheric temperature of spinneret directly below 1 cm 
in 1 00 °C or below thereis a major feature in quench 
doing, single filament fineness 0.2 denier or less 
quite from small thing, amount of extruded polymer per 
spinneret hole 1 hole islittle, with conventional 
spinning method dripping occurs with spinneret 
directly below. With this invention, this dripping 
was cancelled spinneret directly below by quench 
doingin 100 °C or below, yam-spinning which is 
stabilized was actualized When atmospheric 
temperature of spinneret directly below 1 cm exceeds 
100 °C, how adjusting the polymer viscosity, 
dripping occurs, yarn-spinning which is stabilized 
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becomesdifficult. As for atmospheric temperature of 
spinneret directly below 1 cm, low extent dripping is 
cancelled butwhen controlling temperature, 30 °C or 
higher which is a little higher thanthe room temperature 
is desirable. It is a more preferably 50 °C to 90 °C 

[0019] Bottom surface which excludes discharge surfac 
e of for example spinneret as method whichrmintains 
atmospheric temperature of spinneret directly below 1 
cmat 100 °C or below, method of coveringwith 
thermally insulating sheet where insulating ability is 
superior, method etc which blows cooling air directly 
is adopted to spinneret directly below, more 
preferably , these combination it is good It discharges 
from spinneret, fiber bundle which quench is done 
beingreceived, is retracted with spinneret directly 
below is drawn with known method as theunstretched 
fiber. In case of takeup, fiber bundle converging is 
done, oil feed and thepreparatory entanglement of 
public knowledge are granted 

[0020] Furthermore, when fiber bundle converging is 
done, converging position, for the spinneret bottom to 
do as much as possible with upper position, it is 
desirable fromthe objective which decreases air 
resistance. It is a for example spinneret bottom 10 cm 
to 40 cm and a preferably 20 cm to 30 cm As for 
windup velocity of unstretched fiber, 1000 to 2500 
irfrrin low speed is adoptedrelatively. As though it is 
a Japan Unexamined Patent Publication Hei 8- 
232 1 1 7 disclosure, with high speed of 2500 to 4000 
nYrrin, with single filament fineness 0.3 denier or 
greaterit is a spirmable, but like this invention single 
filament fineness continuing, with ultrafine 
miltifilamentof 0.2 denier or less there are times when 
stable prcduction becomes difficult. Furthermore, 
single filament fineness being 0.2 denier or less, when 
spinning rate is designatedexcessively as high speed, 
crystallization of molecule advancing too mxhwith 
yarn-spinning process, when sufficient orientation 
drawing is not possible withthe drawing which follows 
afterwards it occurs. 

[0021] Drawing of ultrafine miltifilament of this invent 
ion, postdraw which retracts the unstretched fiber once 
it is good doing, continuing between godet roll of 2 
or moreor without retracting once, drawing it is good 
As for draw ratio, 2 to 4-fold is adopted usually. As 
for drawing temperature, 30 °C to 80 °C and 
preferably 35 °C to 70 °C are good, drawing 
temperature under 30 °C, yarn break occurring 
frequently case ofthe drawing, is a tendency where 
drawing which is continued becomesdifficult. When 
drawing temperature exceeds 80 °C, becomes bad 
lubricity with such as drawing roll , single fiber break 
occurs frequently and stability is a tendency where 
thedrawing ; becomes difficult. As for heat treatment 
after drawing, it is good to do with 90 °C to 200 °C 
andthe preferably 100 °C to 190 °C 
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[0024] 



[0022] As for melt spinning temperature of ultrafine mi 
ltifilament of this invention, 240 °C to 320 °C and 
preferably 245 °C to 300 °C ^urtherrrore preferably 
250 °C to 280 °C is adopted polytrirnethylene 
terephthalate ultrafine rnultifilarnent of this invention, 
when you use for artificial leather and suedingknit or 
woven fabric, isideal. When it uses for artificial leather, 
it cuts off for example fiber bundle in 3 to 50 mm, in 
the Japan Unexamined Patent Publication Showa 55 - 
80582 disclosure and Japan Unexamined Patent 
Publication Hei 6 -3 16877 disclosure and Japan 
Uiexanined Patent Publication Hei 7-229071 
disclosure disclosure & it makes artificial leatherwith 
method, artificial leather which possesses ease of 
dyeing and wear resistancewhich are superior is 
acquired When it uses, as sueding knit or woven 
fabric after making conventional knit or woven fabric , 
sanding processingetc is administered, sueding knit or 
woven fabric which possesses texture and ease of 
dyeing and wear resistance which are superior by 
gigging doing is acquired 

[0023] Poly trimethylene terephthalate ultrafine multifil 
ament of this invention, it is not something which is 
limited in theseapplication, as cloth, also it is possible 
alone or other fiber andthe blend to do and to use. It 
is gpod being a polyester , a polyarride , a cellulose , 
a wool , cotton, a silk ,a acetate , a stretch fiber or 
other any , or these blend as other fiber which blend 
isdone. As method of blend, you can list union 
weave , reversible weave or other weave , the tricot 
and raschel or other knit article etc which are used for 
warp or weft. In addition, it is good administering 
union twist, yarn blending and the entanglement. 
Especially, poly trimethylene terephthalate iiltrafine 
rail ti filament of this invention shows performance 
which is superiorin blend of cellulose fiber. As 
cellulose fiber, cotton, linen, rayon, cuprarrrnonium 
rayon and the polynosic etc and blend it does, dyes 
with 100 °C or below and fact thatthe good color 
development is acquired is feature. 

[0024] 

[Embodiment of Invention] This invention furthermore 
is explained in detail below, with Working Example, 
but this invention is not something which is limited 
in Working Example. Furthermore, Working Example 
Chuzu it measured measured value with method below. 



1) «K»S In] 



1) intrinsic viscosity [ ] 

As for intrinsic viscosity [ ], basis being attached to 
next pre-definedequation, it is a value which is sought. 
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[0025] 

[Mathematical Formula 1] 



[0026] r of pre-defined equation is value which is di 
vided withthe viscosity of above-mentioned solvent 
itself which measured viscosity withthe 35 °C of dilute 
solution of poly trimethylene terephthalate which is 
melted with o-chlorophenol ofthe purity 98 % or more, 
with same tenperature relative viscosity is something 
which isdefined In addition, C is solute weight due 
to gram unit in theabove-mentioned solution 100 ml. 

2) ease of dyeing 

As appraisal of ease of dyeing, dye exhaustion degree 
and color depth (K/S) were measured 

[0027] 70 °C and 2 0-minute scouring it treated maki 
ng use of sip knit cloth of thepoly trimethylene 
terephthalate ultrafine multifilament, making use of 
warm water which Scoural 400 2 g/liter is included, 
dried with tumbler dryer. Next, those which did heat 
set of 180 °C and 30 second making useof pin 
tenter were designated as dyeing behavior test sample. 
In 40 °C to 100 °C after tenperature rise, furthermore 
in temperature 1 hour afterkeeping, you appraised dye 
exhaustion degree, with dye exhaustion degree, dye 
used KayaJon polyester blue 3RSF ( Nippon Kayaku 
Co. Ltd (DB 69-054-7468) make), dyed with 6 %owf 
and ratio 1:50. Mcca Sansolt 7000 ( Mcca Chemical 
Co. Ltd (DB 69-055-7442) make) 0.5 goiter you used 
dispersant, you adjusted pH 5including acetic acid 0. 
25 ml / liter and sodium acetate 1 goiter. 

[0028] Dye exhaustion degree, absorbance A of dye st 
arting liquid, sought absorbance a of dye liquid 
afterdyeing from spectrophotometer, sought with 
fonmla below. Furthermore value with 580 nm which 
is a maximum absorption wavelength of absorbance 
this said dye wasadopted 

Absorption (%)=(A-a)/AX 100 

If with this measurement, absorption is 80% or higher, 
it possesses thegood ease of dyeing 

[0029] Color development of dyeing measured K/S. T 
his value measured spectral reflectivity R of sample 
cloth S after dyeing, soughtfrom formula of ^ bell car 
Munk (Kiibelka -Munk) which is shown below. Fact 
that extent and color development where this value is 
large are goodis shown R adopted value with 
maximum absorption wavelength of this said dye. 
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K/S= (1 -R) 2/2R 
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K/S=(l -R)2/2R 

If with this measurement, K/S is 2 0 or greater, it posses 
ses thegood color development. 

[0030] 3) wear resistance 

Appraisal of wear resistance depended on wear strengt 
h measurement. It did measurement method, with JIS- 
L-1096(Martiixiale method). If with this test, wear 
number of times is 3000 time or greater, it possesses 
good wear durability. If it is a 5000 time or greater, it 
possesses wear resistance which is superior. 

[0031] 

[Working Example 1] You polymerized froml,3 -prop 
anediol and dimethyl terephthalate, with fixed method 
andacquired poly tri methylene terephthalate polymer of 
intrinsic viscosity [ ]0.6. This poly trimethylene 
terephthalate polymer with spinning temperature 280 
°C , extrusion it is with extrusion amount 1 7.5 
gfainute making useof spinneret which possesses hole 
of 350 hole with hole diameter 0.1 mm . While with 
thermally insulating sheet of thickness 16 mm 
spinning doing periphery otherthan discharge surface 
of spinneret from spinnir^ part which shield is done, 
blowing to spinneret directly below cooling air 
destined for spinneret face, it cooled theextruded yarn. 
In this case, atmospheric temperature of spinneret 
directly below 1 cm was adjusted 80 °C with theair 
speed of cooling air which is blown to spinneret face 
as 0.4 nVsec. This time, surface temperature of 
spirmeret exit was 252 °C At position of spinneret 
bottom 25 cm converging it did ultrafine multifilament 
undrawn which it cooledjn one with converging 
guide , acquired windup unstretched fiber with 1200 
i^nin. spinning property quite stabilized without 
either approximately 2 4 hours yarn break. 

[0032] Unstretched fiber which it acquires, drawing wa 
s done with hot roll 50 °C , the hot plate 140 °C , 
draw ratio 2. 5 times and drawing velocity 600 m/min, 
drawn fiber of 52.5 denier /350 filament was acquired 
single filament fineness of ultrafine multifilament, was 
0.1 5 denier, strength 3.1 g^d and elongation 25 %. 
As for dye exhaustion degree in 100 °C of ultrafine 
multifilament of this working example, as for the87 % 
and K/S it was a 2 1 . Result, ultrafine multifilament 
which consists of polyethylene terephthalate of same 
single filament finenesswhich is acquired with Japan 
Examined Patent Publication Sho 63 -526 disclosure 
as comparison 130 °C and 6 0-minutefromfact that 91 
% and K/S are 21, can call thedye exhaustion degree 
when you dye quite ease of dyeing. 

[0033] Sueding artificial leather was made making use 
of short fiber which cuts off ultrafine 
multifilamentwhich consists of this poly trimethylene 
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terephthalate, in length 5 mm, according to Working 
Exarrple I ofthe Japan Unexamined Patent Publication 
Showa 55 -80582 disclosure, artificial leather which 
is acquired had had surface property and good 
texrurewhich have high class feel. When wear 
resistance was measured with Martindale method, it had 
possessed 9000time and wear resistance of pullout. 

[0034] 

[Working Exarrple 2 to 4 and Comparative Example 1 
to 5] You explain concerning wear resistance of 
artificial leather which is acquired rmkinguse of 
intrinsic viscosity [ ] and spinning property, and 
thisultraflnerniltifilament. In Working Example 1, 
making intrinsic viscosity [ ] and extrusion amount 
differ of poly nimethylene terephthalate polymer 
whichis used, it did yarn-spinning of fiber where 
single filament fineness differs. In addition, 
polyethylene terephthalate polymer spinning was done 
in same way as the Comparative Example, spinning 
property is shown in Table 1 . 

[0035] From these ultrafine multifilament, Working Ex 
ample 1 artificial leather was made in same way. wear 
resistance which is acquired is shown in Table 1. As 
been clear from Table 1, when intrinsic viscosity [ ] 
uses poly trimethylene terephthalate polymer of theO.4 
to 0.8, good spinning property artificial leather of ease 
of dyeing and wear resistance which aresuperior 
acquired 
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[0037] 

[Effects of the Invention] It is useful as artificial leather 
and one for sueding knit or woven fabric to which 
poly trirrethylene terephthalate ultrafine rrultifilarrent 
ofthe this invention improves deficiency of 
conventional ultrafine miltifilarrent, is superior in ease 
of dyeing, the fastness and wear resistance. In 
addition, according to production method of this 
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invention, ultrafine nultifilament of the poly 
trimethylene terephthalate in industrially is producible 
in stability. 
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